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Question 1 QY is a 77-year-old female who presents to your out-patient clinic for a medication review. She 
10: 18084 expresses that over the last few weeks, she has noticed changes in her mood. She states she is feeling 
depressed and anxious. 


Rose Want 


Show one page at a time 


Finish review Correct 3 2 
are Medical history: 
(send reechece * Myocardial infarction 2 months prior 
Medications: 
* Ramipril 10 mg once daily 
+ Propranolol 80 mg once daily 
* Clopidogrel 75 mg once daily 
* Acetylsalicylic acid 81 mg once daily 
+ Rosuvastatin 20 mg once daily 
What is the likely cause of QY's mood changes? 
Select one: 
Acetylsalicylic acid % 
Rosuvastatin % 
Ramipril % 
P lol ¥ 
ove. Rose Wang (D001 2212) this answer is correct Propranolol is tha likely cauzeof 
QY's changes in mood. 
Marks for this submission: 1.0/1.0. 
TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 
To list the cardiovascular drugs with the potential to cause mood disturbances. 
BACKGROUND: 
Beta-blockers are commonly used cardiovascular drugs with multiple indications including hypertension and 
secondary prevention of acute coronary syndromes. Beta receptors may be cardioselective (beta-1) or non- 
selective (beta-1 and beta-2). Beta-2 receptor activity extends beyond the cardiovascular system thus, non- 
selective beta-blockers may cause mood disturbances, bronchoconstriction, and dysglycemia. Non-selective 
beta-blockers include propranolol, sotalol, labetalol, carvedilol, and nadolol. Cardioselective beta-blockers 
include atenolol, acebutolol, nebivolol, bisoprolol, and metoprolol. 
RATIONALE: 
Correct Answer: 
(Option #4): Propranolol is the likely cause of QY's changes in mood. 
Incorrect Answers: 
(Option #1): Acetylsalicylic acid does not commonly cause changes in mood. 
(Option #2): Rosuvastatin does not commonly cause changes in mood. 
(Option #3): Ramipril does not commonly cause changes in mood. 
TAKEAWAY/KEY POINTS: 
Propranolol is a non-selective beta-blocker and is the likely cause of QY's mood changes. 
REFERENCE: 
[1] Head A, Kendall MJ, Ferner R, Eagles C. Acute effects of beta blockade and exercise on mood and anxiety. 
British Journal of Sports Medicine. 1996;30(3):238-242 
The correct answer is: Propranolol 
Question 2 Allof the following pharmacological therapies can commonly cause dysglycemia EXCEPT: 
1D: 18085 
poe Select one: 
Y Fag question 


Amitriptyline % 


{Sena Faecbsck Rose Wang (ID: 113212) this answer is incorrect. Amitriptyline may alter serum 


glucose levels. 


Thiazide diuretics * 


abn a 


Question 3 
1D: 18086 


Incorrect 


ruenyrunee 


Gabapentin Y 


Marks for this submission: 0.0/1.0. 

TOPIC: Drug Interactions 

LEARNING OBJECTIVE: 

To review pharmacological therapies that can alter serum glucose levels. 
BACKGROUND: 


Pharmacological treatments from various drug classes may cause dysglycemia including some antipsychotics, 
antidepressants, anticonvulsants, cardiac medications, among others. When patients present with elevated 
serum glucose levels, potential drug-induced causes must be ruled out. 


RATIONALE: 

Correct Answer: 

(Option #4): Dysglycemia is not a common side effect of gabapentin. 
Incorrect Answers: 


(Option #1): Amitriptyline may alter serum glucose levels. 
(Option #2): Thiazide diuretics may cause hyperglycemia. 
(Option #3): Phenytoin may cause hyperglycemia 


TAKEAWAY/KEY POINTS: 
Dysglycemia is not a common side effect of gabapentin. 


REFERENCE: 
[1] American Association of Diabetes Educators. A Core Curriculum for Diabetes Education. 3rd ed, vol 10. 
Chicago, IL; 1998;338-341 


The correct answer is: Gabapentin 


All of the following pharmacological therapies are not recommended in patients with myasthenia gravis 
EXCEPT: 


Select one: 
Ciprofloxacin 3 
Doxycycline% 


Benztropine * x 
Rose Wang (ID:113212) this answer is incorrect. Benztropine may worsen symptoms 


of myasthenia gravis. 


Citalopram ¥ 


Marks for this submission: 0.0/1.0. 
TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 


To review pharmacological treatments that are known to worsen myasthenia gravis. 
BACKGROUND: 


Myasthenia gravis is an autoimmune neuromuscular disorder presenting with weakness in skeletal muscles. 
Symptoms include weakness in facial muscles, unstable gait, and difficulty breathing. Patients with 
myasthenia gravis may experience worsening symptoms upon exposure to pharmacological therapies that 
reduce efficient neuromuscular transmission including anticholinergic agents, certain antibiotics, and 
anesthetics. 


RATIONALE: 

Correct Answer: 

(Option #4): Citalopram is not known to worsen symptoms of myasthenia gravis. 
Incorrect Answers: 


(Option #1): Ciprofloxacin may worsen symptoms of myasthenia gravis. 
(Option #2): Doxycycline may worsen symptoms of myasthenia gravis. 
(Option #3): Benztropine may worsen symptoms of myasthenia gravis. 


TAKEAWAY/KEY POINTS: 


Anticholinergics, some antibiotics (e.g. tetracyclines, fluoroquinolones), and anesthetics may worsen 
symptoms of myasthenia gravis and should be avoided in this patient population. 


REFERENCES: 


[1] Pascuzzi RM. latrogenic disorders of the neuromuscular junction. In: Iatrogenic Neurology. Jose Biller, Ed 
Butterworth-Heinemann 1998;283-304.[2] Matthews EK, Quilliam JP. Effects of central depressant drugs upon 
acetylcholine release. Br Journal of Pharmacology 1964;22:415-440. 

[3] McQuillen MP, Canter HE, O'Rourke JR. Myasthenic syndrome associated with antibiotics, Arch Neurol 
1968;18:402-415. 


The correct answer is: Citalopram 


Question 4 
1D: 18087 


Which of the following anticonvulsants may cause menstrual cycle abnormalities in female patients? 


Select one: 


Carbamazepine X 


Brivaracetam % 


Valproate ¥ 2 
Rose Wang (ID:113212) this answer is correct. Valproate is known to cause menstrual 


cyele abnormalities in females. 


Lamotrigine X 


Marks for this submission: 1.0/1.0. 
TOPIC: Drug Interactions 

LEARNING OBJECTIVE: 

To list anticonvulsants associated with menstrual cycle abnormalities. 
BACKGROUND: 


Valproic acid is a teratogenic anticonvulsant associated with menstrual cycle abnormalities and polycystic 
ovarian syndrome. In females of childbearing age, alternative anticonvulsants should be used as first-line 
therapy. 


RATIONALE: 

Correct Answer: 

(Option 3): Valproate is known to cause menstrual cycle abnormalities in females. 
Incorrect Answers: 


(Option 1): Carbamazepine does not cause menstrual cycle abnormalities. 
(Option 2): Brivaracetam is not known to cause menstrual cycle abnormalities. 
(Option 4): Lamotrigine does not cause menstrual cycle abnormalities. 


TAKEAWAY/KEY POINTS: 
Valproic acid (valproate) is known to cause menstrual cycle abnormalities in females. 


REFERENCES: 

[1] Isojärvi JI, Taubøll E, Herzog AG. Effect of antiepileptic drugs on reproductive endocrine function in 
individuals with epilepsy. CNS Drugs. 2005;19(3):207-23. Review. PubMed PMID: 15740176. 

[2] Isojärvi JI. Reproductive dysfunction in women with epilepsy. Neurology. 2003. Sep 1;61(6 Suppl 2):S27-34. 
Review. PubMed PMID: 14504307. 

The correct answer is: Valproate 


Question 5 
1D: 18088 


PB is a 77 year old male that is prescribed amitriptyline and cimetidine. 


Corect 


Which of the following best describes this interaction? 


Select one: 


Amitriptyline Substrate, cimetidine {v 


a a A inelevels Rose Wang (ID:113212) this answer is correct. There 


will be an increase in amitriptyline levels. 


Amitriptyline inhibitor, cimetidine substrate, increase in cimetidine levels 3% 
Amitriptyline inducer, cimetidine substrate, increase in cimetidine levels * 


Amitriptyline substrate, cimetidine inducer, increase in cimetidine levels * 


Marks for this submission: 1.0/1.0. 
TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 


To identify components of a medication interaction. 


BACKGROUND: 


ENZYME | INHIBITORS INDUCERS SUBSTRATES 


Carbamazepine, 
phenobarbital, rifampin, 
tobacco 


Amiodarone, cimetidine, ciprofloxacin, 
fluvoxamine 


Caffeine, clozapine, 
SURE theophylline 


Amitriptyline, carvedilol, 


Amindarnna cimatidina radaine danane?il 


Question 6 
1D: 18089 


Corect 


Y Fiag question 


Send Feedback 


p siun icpin 


CYP2D6 diphenhydramine, fluoxetine, paroxetine, No significant inducers haloperidol, metoprolol, 


quinidine, ritonavir, terbinafine paroxetine, risperidone, 
tramadol 
Amiodarone, fluconazole, fluoxetine, Carbamazepine, Carvedilol, celecoxib, 
CYP2C9 metronidazole, ritonavir, phenobarbital, glipizide, ibuprofen, 
trimethoprim/sulfamethoxazole phenytoin, rifampin irbesartan, losartan 
Alprazolam, amlodipine, 
Clarithromycin, diltiazem, erythromycin, Carbamazepine,St. atorvastatin, 
CYP3A4 apaia : : 
grapefruit juice, itraconazole, John's wort, cyclosporine, diazepam, 
and K 3 
ketoconazole, nefazodone, ritonavir, phenobarbital, estradiol, simvastatin, 
CYP3A5 i p p in ci i é e 
telithromycin, verapamil phenytoin, rifampin sildenafil, verapamil, 
zolpidem 
RATIONALE: 
Correct Answer: 


(Option #1): There will be an increase in amitriptyline levels. 

Incorrect Answers: 

(Option #2, 3): Amitriptyline is a 2D6 substrate. 

(Option #4): Cimetidine is an inhibitor and amitryptiline is a 2D6 substrate. 
TAKEAWAY/KEY POINTS: 


Cimetidine is a 2D6 inhibitor and there will be an increase in amitriptyline which is the substrate. 


REFERENCE: 


[1] Lynch T, Price A. The effect of cytochrome P450 metabolism on drug response, interactions, and adverse 
effects. Am Fam Physician. 2007 Aug 1;76(3}391-6. https://www.ncbi.nim.nih.gow/pubmed/17708140? 
dopt=Abstract 


The correct answer is: Amitriptyline substrate, cimetidine inhibitor, increase in amitriptyline levels 


JI is a 54 year old female that is prescribed clarithromycin for an infection. JI also takes atorvastatin 
for hypercholesterolemia. 


Which of the following best describes this interaction? 


Select one: 


Atorvastatin substrate, v 
clarithromycin inhibitor, increase Rose Wang (ID:113212) this answer is correct. An increase 


in atorvastatin AUC levels will occur with the addition of 


in atorvastatin levels 
clarithromycin. 


Atorvastatin inhibitor, clarithromycin substrate, increase in atorvastatin levels * 
Atorvastatin inducer, clarithromycin substrate, increase in atorvastatin levels * 


Atorvastatin substrate, clarithromycin inducer, increase in atorvastatin levels * 


Marts for this submission: 1.0/1.0. 
TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 


To identify components of a medication interaction. 


BACKGROUND: 


ENZYME | INHIBITORS INDUCERS SUBSTRATES 


Carbamazepine, 


phenobarbital, rifampin, Céffeine, clozapine, 


CYP1A2 Amiodarone, cimetidine, ciprofloxacin, 


fluvoxamine Serge) theophylline 
Anitriptyline, carvedilol, 
Amiodarone, cimetidine, codeine, donepezil, 
CYP2D6 diphenhydramine, fluoxetine, paroxetine, No significant inducers haloperidol, metoprolol, 
quinidine, ritonavir, terbinafine paroxetine, risperidone, 
tramadol 
Amiodarone, fluconazole, fluoxetine, Carbamazepine, Carvedilol, celecoxib, 
CYP2C9 metronidazole, ritonavir, phenobarbital, glipizide, ibuprofen, 
trimethoprim/sulfamethoxazole phenytoin, rifampin irbesartan, losartan 


Alprazolam, amlodipine, 


CYP3A4 Clarithromycin diltiazem, erythromycin, Carbamazepine,St. atorvastatin, 


Question 7 
1D: 18090 


Incorrect 


Send Fescback 


yloponunjuus, wavuniacurc, vumi wuit, vyuvəpuinic, uiaecpatn, 
pee A5 ketoconazole, nefazodone, ritonavir, phenobarbital, estradiol, simvastatin, 
telithromycin, verapamil phenytoin, rifampin sildenafil, verapamil, 
zolpidem 
RATIONALE: 
Correct Answer: 


(Option #1): An increase in atorvastatin AUC levels will occur with the addition of clarithromycin. 
Incorrect Answers: 

(Option #2, 3): Atorvastatin is the substrate. 

(Option #4): Clarithromycin is a 3A4 inhibitor. 

TAKEAWAY/KEY POINTS: 


Clarithromycin is a 3A4 inhibitor and there will be an increase in atorvastatin AUC which is the substrate. 


REFERENCE: 


[1] Lynch T, Price A. The effect of cytochrome P450 metabolism on drug response, interactions, and adverse 
effects. Am Fam Physician. 2007 Aug 1:76(3):391-6. https://www.ncbi.nlm.nih.gov/pubmed/17708140? 
dopt=Abstract 


The correct answer is: Atorvastatin substrate, clarithromycin inhibitor, increase in atorvastatin levels 


PB is a 62 year old male that is prescribed amlodi 
John's Wort for general wellness. 


ine for hypertension and is wondering about St. 


Which of the following best describes this interaction? 


Select one: 
St. John's Wort is the inhibitor * 
St. John's Wort substrate, amlodipine inhibitor, increase in amlodipine AUC * 
Amlodipine is the substrate Y 
St John's Wòrt substrate, amlodipine % 


inducer) in amlodipine AUC Rose Wang (ID:113212) this answer is 
iao ai tte ihe incorrect, Amlodipine is the substrate, St. John's Wort is 


an inducer, 


Marks for this submission: 0.0/1.0. 
TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 


To identify components of a medication interaction. 


BACKGROUND: 
ENZYME | INHIBITORS INDUCERS SUBSTRATES 
: Carbamazepine, 
Amiodarone, cimetidine, ciprofloxacin, 5 Caffeine, clozapine, 
CYP1A2 fluvoxamine phenobarbital, rifampin, theophylline 
tobacco 
Amitriptyline, carvedilol, 
Amiodarone, cimetidine, codeine, donepezil, 
CYP2D6 diphenhydramine, fluoxetine, paroxetine, No significant inducers haloperidol, metoprolol, 
quinidine, ritonavir, terbinafine paroxetine, risperidone, 
tramadol 
Amiodarone, fluconazole, fluoxetine, Carbamazepine, Carvedilol, celecoxib, 
CYP2C9 metronidazole, ritonavir, phenobarbital, glipizide, ibuprofen, 
trimethoprim/sulfamethoxazole phenytoin, rifampin irbesartan, losartan 
Alprazolam, amlodipine, 
CYP3A4 Clarithromycin, diltiazem, erythromycin, Carbamazepine,St. atorvastatin, 
and grapefruit juice, itraconazole, John's wort, cyclosporine, diazepam, 
CYP3A5 ketoconazole, nefazodone, ritonavir, phenobarbital, estradiol, simvastatin, 
telithromycin, verapamil phenytoin, rifampin sildenafil, verapamil, 
zolpidem 
RATIONALE: 


Correct Answer: 


Question 8 
1D: 18091 


Incorrect 


Question 9 
1D: 18092 


Corect 


(Option #3): Amlodipine is the substrate, St. John's Wort is an inducer. 
Incorrect Answers: 


(Option #1, 4): Amlodipine is the substrate, St. John's Wort is an inducer. 
(Option #2): St. John’s Wort is an inducer. 


TAKEAWAY/KEY POINTS: 


Amlodipine is the substrate, St. John’s Wort is an inducer. There will be a decrease in amlodipine AUC levels if 
St. John's Wort is also taken. 
REFERENCE: 


[1] Lynch T, Price A. The effect of cytochrome P450 metabolism on drug response, interactions, and adverse 
effects. Am Fam Physician. 2007 Aug 1;76(3):391-6. https://www.ncbi.nlm.nih.gov/pubmed/17708140? 
dopt=Abstract 


The correct answer is: Amlodipine is the substrate 


All of the following pharmacological therapies induce cytochrome P450 enzymes EXCEPT: 


Select one: 
Valproate ¥ 
Topiramate % 
Phenytoin X 
Primidone X 


Rose Wang (ID:113212) this answer is incorrect. Primidone is an enzyme-inducing 
drug. 


Marks for this submission: 0.0/1.0. 
TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 


To review pharmacological treatments that induce cytochrome P450 enzymes 
BACKGROUND: 


Cytochrome P450 enzymes play an essential role in drug metabolism, production of cholesterol and other 
biological molecules, and detoxification of foreign chemicals. Cytochrome P450 enzymes are predominantly 
expressed hepatically with a smaller amount in the small intestines lungs, kidneys, and placenta. Drugs 
inducing cytochrome P450 enzymes may affect clinical outcomes when combined with treatments 
metabolized by this croup of enzymes. Enzyme-inducing drugs include carbamazepine, topiramate and 
phenytoin. 


RATIONALE: 

Correct Answer: 

(Option #1): Valproate does not induce CYP450 enzymes, 
Incorrect Answers: 


(Option #2): Topiramate is an enzyme-inducing drug. 
(Option #3): Phenytoin is an enzyme-inducing drug. 
(Option #4): Primidone is an enzyme-inducing drug. 


TAKEAWAY/KEY POINTS: 
Topiramate, primidone, and phenytoin induce cytochrome P450 enzymes. 


REFERENCE: 


[1] The Effect of Cytochrome P450 Metabolism on Drug Response, Interactions, and Adverse Effects. Am Fam 
Physician. 2007 Aug 1;76(3):391-396. 


The correct answer is: Valproate 


IJ is a 24 year old female that is prescribed ciprofloxacin for an infection. IJ also takes clozapine. 
Which of the following best describes this interaction? 


Select one: 
Clozapine substrate, ciprofloxacin inducer, increase in clozapine levels * 


Clozapine substrate, v 
ciprofloxacin inhibitor, 
increase in clozapine levels 


Rose Wang (ID: 113212) this answer is correct. An increase in 
clozapine AUC levels will occur with the addition of ciprofloxacin. 
Ciprofloxacin is a 142 inhibitor. 

Clozapine inducer, ciprofloxacin substrate X 

There is no interaction with these medications X 


Question 10 
1D: 18093 


Send Feedback 


Marks for this submission: 1.0/1.0. 
TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 


To identify components of a medication interaction, 


BACKGROUND: 
ENZYME | INHIBITORS INDUCERS SUBSTRATES 
7 Carbamazepine, 
Amiodarone, cimetidine, ciprofloxacin, 5 2 Caffeine, clozapine, 
CYP1A2 Reena phenobarbital, rifampin, theophylline 
tobacco 
Amitriptyline, carvedilol, 
Amiodarone, cimetidine, codeine, donepezil, 
CYP2D6 diphenhydramine, fluoxetine, paroxetine, No significant inducers haloperidol, metoprolol, 
quinidine, ritonavir, terbinafine paroxetine, risperidone 
tramadol 
Amiodarone, fluconazole, fluoxetine, Carbamazepine, Carvedilol, celecoxib, 
CYP2C9 metronidazole, ritonavir, phenobarbital, glipizide, ibuprofen, 
trimethoprim/sulfamethoxazole phenytoin, rifampin irbesartan, losartan 
Alprazolam, amlodipine, 
Clarithromycin, diltiazem, erythromycin, Carbamazepine, St. atorvastatin, 
CYP3A4 prt jid P D 
and grapefruit juice, itraconazole, g John's wort, cyclosporine, diazepam, 
ketoconazole, nefazodone, ritonavir, phenobarbital, estradiol, simvastatin, 
CYP3A5 i 
telithromycin, verapamil phenytoin, rifampin sildenafil, verapamil, 
zolpidem 
RATIONALE: 
Correct Answer: 


(Option #2): An increase in clozapine AUC levels will occur with the addition of ciprofloxacin. Ciprofloxacin is 
a 1A2 inhibitor. 


Incorrect Answers: 
(Option #1, 3, 4): An increase in clozapine AUC levels will occur with the addition of ciprofloxacin. 


TAKEAWAY/KEY POINTS: 


Clozapine AUC levels will increase when ciprofloxacin is added. Clozapine is a substrate and ciprofloxacin is 
an inhibitor, thereby reducing the breakdown of active molecules. 


REFERENCE: 


[1] Lynch T, Price A. The effect of cytochrome P450 metabolism on drug response, interactions, and adverse 
effects, Am Fam Physician. 2007 Aug 1;76(3):391-6. https://www.ncbi.nim.nih.gov/pubmed/17708140? 
dopt=Abstract 


The correct answer is: Clozapine substrate, ciprofloxacin inhibitor, increase in clozapine levels 


KP is a 54 year old male that is prescribed sildenafil. JI also enjoys a grapefruit most mornings with 
breakfast. 


Which of the following best describes this interaction? 


Select one: 
Grapefruit juice inducer, sildenafil substrate X% 
Grapefruit juice v , 
inhibito@sildenant Rose Wang (ID: 113212) this answer is correct. Grapefruit is a 344 
sible inhibitor while sildenafil is a 344 substrate, Sildenafil AUC will increase 
with grapefruit juice. 
Grapefruit juice inducer, sildenafil inhibitor * 


Grapefruit juice is a 3A4 substrate X 


Marks for this submission: 1.0/1.0. 


TOPIC: Drug Interactions 
LEARNING OBJECTIVE: 


To identify components of a medication interaction. 


BACKGROUND: 


ENZYME | INHIBITORS [ INDUCERS SUBSTRATES 
ee Carbamazepine, 
ZETE peera cimetidine, ciprofloxacin, fenobarbital, rifampin, ar e 
luvoxamine prae eophylline 
Amitriptyline, carvedilol, 
Amiodarone, cimetidine, codeine, donepezil, 
CYP2D6 diphenhydramine, fluoxetine, paroxetine, No significant inducers haloperidol, metoprolol, 
quinidine, ritonavir, terbinafine paroxetine, risperidone, 
tramadol 
Amiodarone, fluconazole, fluoxetine, Carbamazepine, Carvedilol, celecoxib, 
CYP2C9 metronidazole, ritonavir, phenobarbital, glipizide, ibuprofen, 
trimethoprim/sulfamethoxazole phenytoin, rifampin irbesarian, losartan 
Alprazolam, amlodipine, 
CYP3A4 Clarithromycin, diltiazem, erythromycin, Carbamazepine,St. atorvastatin, 
rih grapefruit juice, itraconazole, John's wort, cyclosporine, diazepam, 
CYP3A5 ketoconazole, nefazodone, ritonavir, phenobarbital, estradiol, simvastatin, 
telithromycin, verapamil phenytoin, rifampin sildenafil, verapamil, 
Zolpidem 
RATIONALE: 
Correct Answer: 


(Option #2): Grapefruit is a 3A4 inhibitor while sildenafil is a 3A4 substrate. Sildenafil AUC will increase with 
grapefruit juice. An increase in atorvastatin AUC levels will occur with the addition of clarithromycin. 


Incorrect Answers: 
(Option #1, 3, 4): Grapefruit is a 3A4 inhibitor while sildenafil is a substrate. 


TAKEAWAY/KEY POINTS: 


Sildenafil AUC levels will increase with grapefruit juice. 


REFERENCE: 


[1] Lynch T, Price A. The effect of cytochrome P450 metabolism on drug response, interactions, and adverse 
effects. Am Fam Physician. 2007 Aug 1;76(3):391-6. https://www.ncbi.nim.nih.gov/pubmed/17708140? 
dopt=Abstract 


The correct answer is: Grapefruit juice inhibitor, sildenafil substrate 
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